Developmental pathways in breast cancer and breast tumor-initiating cells: therapeutic implications.
The recognition of breast cancer as a molecularly heterogeneous disease where individual tumors display cellular hierarchy containing "primitive" stem-like tumor-initiating cells (TICs) and their derivatives, has directed efforts towards the development of personalized targeted therapies based on the characteristics of individual cancers. Targeted therapies are designed to attack processes that uniquely support cancer progression, including maintenance of TICs, invasion, metastasis, cell survival and tumor-related angiogenesis and thereby result in less collateral damage than conventional chemotherapy. Recently, it has been demonstrated that pathways such as Hedgehog (Hh), Wnt and Notch, which regulate development during embryonic life and somatic stem cells (SCs) in the adult organism, can be reactivated in malignancies and support the TIC compartment. Herein, we review the role of developmental pathways in stem cell biology and provide an up-to-date survey of pre-clinical and clinical trials of novel strategies to target them.